Objective. To describe children's consumption of sugar-sweetened beverages (SSBs) and 100% fruit juice (FJ), and identify factors that may reduce excessive consumption. Design. A total of 830 parents of young children completed a 36-item questionnaire at the pediatricians' office. Results. Children consumed soda (62.2%), other SSBs (61.6%), and FJ (88.2%): 26.9% exceeded the American Academy of Pediatrics' recommended daily FJ intake. 157 (18.9%) children consumed excessive calories (>200 kcal/d) from beverages (median = 292.2 kcal/d, range 203.8-2177.0 kcal/d). Risk factors for excessive calorie consumption from beverages were exceeding recommendations for FJ (odds ratio [OR] = 119.7, 95% confidence interval [CI] = 52.2-274.7), being 7 to 12 years old (OR = 4.3, 95%CI = 1.9-9.9), and having Medicaid insurance (OR = 2.6, 95%CI = 1.1-6.0). Parents would likely reduce beverage consumption if recommended by the physician (65.6%). Conclusions. About 1 in 5 children consumes excessive calories from soda, other SSBs and FJ, with FJ the major contributor.
Introduction
Excessive calories from beverages may be a modifiable driver of childhood obesity. Since 1977, consumption of sugar-sweetened beverages (SSBs, including nondiet soda, fruit drinks, sport drinks, and energy drinks) has doubled and the average portion size has increased by 46%. 1 SSBs are energy dense and nutrient limited, and have been linked to an increased risk for obesity, [2] [3] [4] [5] [6] [7] [8] insulin resistance, 9 type 2 diabetes mellitus, 4,10 and dental caries. 11, 12 In addition, excessive consumption of SSBs can result in a poor diet with inadequate intake of micronutrients. 13, 14 Consequently, US Dietary Guidelines recommend avoidance of SSBs for all age-groups. 15, 16 Although often consumed as part of children's total fruit intake, 17 100% fruit juice (FJ) has similar caloric content to SSBs and is another source of additional calories. FJ consumption increases the risk for dental caries, 18 and excessive consumption may contribute to obesity. [19] [20] [21] [22] Recommendations regarding FJ in children's diets are controversial. US Dietary Guidelines recommend FJ as a healthy alternative to SSB; 16 however, some public health experts have advocated the elimination of FJ as a mechanism to reduce childhood obesity. 23, 24 The American Academy of Pediatrics (AAP) encourages consumption of whole fruit, but suggests FJ can substitute for one daily serving of fruit defined as 4 to 6 ounces for children 1 to 6 years of age and 8 to 12 ounces for children 7 to 18 years of age. 15, 25, 26 Seeking pragmatic options for treatment and prevention of obesity, pediatricians in our practice-based research network indicated that reduction of SSB and FJ consumption may be an effective target for intervention and feasible within the constraints of an office visit. The objectives for this study were to (a) describe young children's consumption of SSBs and FJ, (b) identify risk factors for excessive consumption, and (c) understand parents' beliefs and behaviors regarding consumption of these beverages. This information would inform the development of an intervention to reduce consumption of excessive calories from beverages. 
Methods

Study Population
Pediatricians of the Washington University Pediatric and Adolescent Ambulatory Research Consortium (WU PAARC), a practice-based research network, were asked if they would permit a research assistant (RA) (RKR) to recruit patients for the survey in their waiting room. The study was approved by the Washington University Human Research Protection Office, requiring verbal consent for study enrollment.
Parents or legal guardians with a child between 6 months and 12 years of age were invited to participate in the study by the RA. The parent completed the survey regarding the beverage consumption of the child attending for the office appointment. If more than one child was seeing the doctor, the parent completed the survey on the youngest child in order to best inform an early intervention. Those who were not proficient in English or had already taken a survey were excluded. Parents were not approached by the RA if they were immediately called to see the physician, were preoccupied with an administrative task, or if the RA was busy with another parent.
Survey Tool
The 36-item, self-report questionnaire was developed by the study team based on the literature, informal discussion with parents, and clinical experience, and was finalized after pilot testing with 6 parents. Questions enquired about the child's consumption of soda containing sugar, which excludes diet soda; other SSBs (fruit drinks, energy drinks, sports drinks, and any drinks made at home and to which sugar was added); and FJ (100% fruit juice without any added sugars). For each beverage type, parents used a categorical scale to indicate their child's frequency of consumption in the past month (never, once, 2-3 times, once/week, twice/week, 3-4 times/week, 5-6 times/week, once/day, 2-3 times/day, 4-5 times/day, ≥6 times/day) and average portion size ("just a few sips," 4 ounces or half a cup, 8 ounces or one cup, 12 ounces or typical can size, 16 ounces or McDonald's small size, 32 ounces or McDonald's large size). Parents selected options from a list to indicate their rationale for providing these beverages and to identify factors that might motivate them to reduce their child's consumption. Additional questions asked about discussions with the child's primary care provider (PCP) regarding SSB consumption and their likelihood to follow PCP advice to avoid these beverages. Each survey took approximately 5 minutes to complete and had a Flesch-Kincaid reading level of 4.9, indicating the survey should be understandable by an average individual with a fifth grade education or higher. Demographic information was also obtained.
For each child, intake in ounces/day for each beverage type were calculated based on the frequency of consumption and portion size; for responses with a range of frequencies (eg, 3-4 times/week), the lesser frequency was used, and the categories "just a few sips" and "other" were excluded. Calories per ounce were estimated based on the Fat and Calorie Counter provided by the National Diabetes Education Program 27 : nondiet soda, 12.7 kcal/oz; FJ (average calorie per ounce for orange and apple juice), 14.3 kcal/oz; and other SSBs (average for fruit punch, Gatorade, and Kool-Aid), 11.2 kcal/oz. Daily caloric intake for each beverage type was calculated and summed to provide total calories per day/ child from beverages. We defined energy excess as >200 kcal/d, a value estimated from mathematical models of dietary intake survey data from 1977-1978 and 1994-1996 that indicated a per capita increase of >200 kcal/d was associated with pediatric obesity. 28 
Statistical Analysis
Summary statistics are reported as percentages for categorical variables and mean (standard deviation [SD]) or median (range or interquartile range) for continuous variables. Child ages were split into 2 categories based on the AAP recommendation for FJ: ≤6 years of age and 7 to 12 years of age. 15, 26 Multivariable logistic regression was used to identify independent risk factors for excessive caloric intake from beverages for which odds ratios (OR) and 95% confidence intervals (CIs) are reported. Factors included in the model were the following: race-African American versus all other races; health insurance-Medicaid versus other insurance; respondents' educational attainmentcollege degree (Associate's or higher) versus no college degree; family income-<$30 000/year versus ≥$30 000/ year; exceeding the AAP recommendations for daily FJ consumption; age-group of the child; keeping track of the child's beverage consumption-usually/always versus never/rarely/sometimes; perceived control over what the child drinks-a lot versus none/some; and concern about the child becoming overweight.
All statistical analyses were performed using STATA 11 (StataCorp LP, College Station, TX). Pearson χ 2 tests were performed for between-group analyses. A probability of P < .05 (2-tailed) was used to determine statistical significance.
Results
Study Participants
Fifteen of 34 (44.1%) WU PAARC practices agreed to participate in the study. Practices were located throughout the St Louis metropolitan area (13 Missouri, 2 Illinois; 12 group practices, 3 solo practitioners). A total of 830 surveys were collected between December 4, 2012 and April 16, 2013 (median 58 surveys per practice, range 15-93). The RA was at each practice for a median of 3.5 days (range 2-4 days). Of the 1359 individuals who were invited to participate, 496 were ineligible and 33 declined (participation rate = 96.2%; Figure 1 ). Most (83.8%) respondents were the child's mother, 20.5% were African American, 27.7% had Medicaid coverage, and 63% had attained an associate's degree or higher (Table 1) .
Beverage Consumption
Consumption patterns for soda, other SSBs, and FJ are reported in Table 2 . Within the past month, only 6.9% of children had not consumed at least one of these beverages (10.1% <6 years of age, 0% 7-to 12-year-olds, P < .001): 37.8% had not consumed soda, 38.4% had not *Parents were not approached by the research assistant (RA) if they were immediately called back to see the physician, were preoccupied with an administrative task, or if the RA was busy with another parent. 
Caloric Intake
On average, children who drank these beverages consumed an additional 116.98 kcal/d (SD = 193.3) with no difference by age-group (P = .42). In all, 157 (18.9%) consumed excessive calories (>200 kcal/d). 28 Among these children, the average kcal/d due to soda, other SSBs, and FJ were 44. In the multivariable logistic regression model (pseudo R 2 = 0.51), 3 factors increased the likelihood of excessive calorie consumption from beverages: drinking more than the recommended daily FJ servings for their agegroup (OR = 119.7, 95% CI = 52.2-274.7), being in the older age-group (OR = 4.3, 95% CI = 1.9-9.9), and Medicaid insurance (OR = 2.6, 95% CI = 1.1-6.0). Two factors were protective: parental report of "usually" or "always" tracking their child's caloric beverage consumption (OR = 0.38, 95% CI = 0.19-0.76) and maintaining "a lot" of control over their child's beverage options (OR = 0.38, 95% CI = 0.15-0.97).
Context of Beverage Use
For children who drank soda, most did so at home (51.6%), in fast food restaurants (49.5%), or at other types of restaurants (31.7%). Twenty-one percent of parents reported they had soda available in the home all the time (58.8% once in a while, 20.2% never).
The majority (90.4%) of parents felt they had a lot of control over what their child drank (9.3% some control), . For soda, other SSBs, and FJ, the most common reasons parents indicated that their child consumed the beverage were as a treat and because the child requested it (Table 3 ). Many parents (33.4%) provided FJ because they thought it was good for their child.
Potential Opportunities to Reduce Use
Across all SSBs and FJ, the factors parents selected as potential motivators to reduce caloric beverage consumption by their child were similar ( 
Discussion
Our findings suggest that interventions to reduce excessive calorie intake from beverages are needed. They also provide insight into intervention development that can be incorporated at the PCP level. In the study population, one in five children consumed excessive calories, ranging from 200 to 2200 kcal/d, from soda, other SSBs (such as sports drinks), and 100% FJ. As children do not compensate for additional liquid calories with reduced dietary intake, 29 it is reasonable to suggest excessive consumption of these beverages will increase the risk of obesity. Interventions to address excessive beverage consumption should be broad in scope. In addition to targeting soda, they should address consumption of other SSBs, such as sports drinks and 100% FJ. Of the 3 beverage types evaluated, FJ was the largest provider of excess calories, particularly for younger children. In contrast to soda and other SSBs typically provided infrequently as a treat, parents believed FJ to be a healthy beverage choice and often provided more than the recommended daily serving. Interventions that increase parents' awareness of the recommended limited use of FJ and the potential health risks for their child associated with excessive FJ consumption may be effective, whereas interventions focusing exclusively on SSBs may miss key caloric contributors. Interventions targeting younger children are warranted, as childhood obesity is most likely to occur among children who are overweight on entry to kindergarten. 30 Also, acclimating young children to sweet tasting beverages may lead to poor long-term eating behaviors. [31] [32] [33] Finally, encouraging parents to control and monitor their child's consumption of SSBs and FJ may protect against excessive calorie consumption and be more acceptable to parents than complete elimination. Primary care providers have the potential to play a large role in the reduction of excessive calories from beverages. While almost all parents in the study population indicated they would follow the advice of their child's physician regarding the consumption of these drinks, a third reported their pediatrician had not discussed SSB consumption with them. Observational studies suggest that substituting water for SSB and FJ would reduce total energy intake in children, 29 and reducing FJ consumption with fresh fruit may provide additional health benefits from improved dietary fiber. 17 Yet, few interventions have targeted reduction of excessive calorie consumption from beverages. Although the effects were modest, 2 school-based programs reduced SSB consumption in healthy 7-to 11-year-olds with an associated reduction in the number of overweight and obese children. 34, 35 One program was an educational intervention 34 and the other used beverage replacement. 35 A 12-month home-based program to replace excessive SSB consumption with water or diet soda for overweight adolescents resulted in reduced weight gain. 36 Primary care-based interventions to prevent or reduce childhood obesity usually use a comprehensive approach targeting multiple behaviors. [37] [38] [39] [40] However, addressing obesity may be a daunting prospect for the PCP because of perceived ineffectiveness of current obesity treatments, [41] [42] [43] [44] parental resistance, 43, 45 and concern about reimbursement. 41, 43, 45 Future studies will evaluate if targeted messages that focus on consumption of excessive calories from beverages are effective and feasible in a busy practice setting.
There are study limitations that should be noted. This survey has not been validated, although the questions posed in this survey are similar to those used in national surveys that also use a 30-day recall. 46 The data are selfreported and the only guidance for parents for determining portion size was reference to well-known serving sizes. Thus, measures of beverage consumption may be prone to social desirability bias and may be either underor overreported. 47, 48 Parents might have misconstrued the difference between fruit drinks and FJ, leading to an overestimation of FJ consumption. Exclusion of calories consumed from "just a few sips" reported as the serving size for any of the beverages may have underestimated average calorie consumption. While the study population was large, it was localized to the St Louis metropolitan area; therefore, study findings may not be generalizable to other communities.
Conclusions
Excessive consumption of calories from beverages is common in children, with FJ the main contributor. A PCP-based intervention with the goal to reduce consumption of FJ and SSBs in younger children by discussing broad health-related effects of excessive consumption and emphasizing the potential benefits of drinking solely milk and water would be merited. 
